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(54) PORTABLE TERMINAL DEVICE AND NON-CONTACT TYPE IC CARD MODULE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a portable terminal device capable of reliably 
notifying a user that communication processing is being performed (communication 
normally operates) when a non-contact type IC card function is utilized. 
SOLUTION: An IC card part built in the portable terminal device notifies a controlling 
means in the portable terminal device that radio communications are performed while 
or after the radio communication is performed with an external reader/writer 41. The 
controlling means outputs information in an output form the user can recognize in 
accordance with this notification. A dedicated outputting means such as a LED is also 
provided with a non-contact type IC card module, and outputs information with the 
external reader/writer while or after radio communication is performed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is personal digital assistant equipment which it has the noncontact IC card 
section which radiocommunicates between external reader/writers, an output means 
output information to a user, and the control means which controls the output to this 
output means, and said IC card section notifies that to said control means during 
activation or after activation for radiocommunication between said external 
reader/writers, and is characterized by for said control means to make information 
information output to said output means according to said advice. 
[Claim 2] Said output means is personal digital assistant equipment according to claim 
1 which is at least one of a luminescence means, a display means, a pronunciation 
means, and the oscillating means. 

[Claim 3] It is personal digital assistant equipment according to claim 1 characterized 
by for said IC card section corresponding to two or more applications, receiving the 
application ID received from said external reader/writer, notifying this ID that received 
to said control means, and said control means changing the content of the information 
information on said output means according to the notified application ID. 
[Claim 4] Said personal digital assistant equipment is personal digital assistant 
equipment according to claim 1 which is the portable telephone equipped with the 
control unit which has the display which has the display screen, and various actuation 
keys, and is characterized by the thing of said IC card section for which the antenna 
section has been arranged behind said display or said control unit at least. 



[Claim 5] It is the noncontact IC card module which is a noncontact IC card module, is 
equipped with the means of communications which radiocommunicates between 
external reader/writers, an output means output information to a user, and the control 
means which controls the output to this output means, and is characterized by for 
said control means to make the output of information information radiocommunicate 
for said output means during activation or after activation between said external 
reader/writers. 

[Claim 6] The noncontact IC card module according to claim 5 characterized by 
having a connection interface containing the power-source line which is built in 
personal digital assistant equipment and receives operating power from said personal 
digital assistant equipment. 

[Claim 7] Said connection interface is a noncontact IC card module according to claim 
6 characterized by including the communication wire which notifies that for 
radiocommunication to said personal digital assistant equipment during activation or 
after activation between external reader/writers. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the noncontact IC card which can 
perform a card utilization communication link by radiocommunication between 
external reader/writers, and relates to the personal digital assistant equipment and 
the noncontact IC card module which contained such the IC card section especially. 
[0002] 

[Description of the Prior Art] If the noncontact IC card with which normalization is 
progressing in current and IS014443 grade is used, card utilization (utilization as a 
commuter pass, cybermoney, a ticket, etc.) in the real world can be performed only by 
holding up an IC card to external reading / write-in equipment (henceforth external 
reader/writer (R/W)) installed in the ticket gate machine of a station, the automatic 
vending machine, the store terminal, etc. 

[0003] In order that such a noncontact IC card may usually operate using the feeble 
electromotive force guided by the electric wave from external reader/writer, the IC 
card itself is not equipped with the means for outputting light, a sound, etc. to a user. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, current and the portable 
telephone which spread quickly are convenient, if it always carries and non-contact 
mold IC carding machine ability is attached to this. In case a noncontact IC card is 



built into personal digital assistant equipment (henceforth a personal digital assistant) 
like a portable telephone and a personal digital assistant is used as an IC card, the act 
of holding up a personal digital assistant to external R/W is needed. In such a case, it 
is thought that the following problems arise. 

** How many those rules of thumb which should just bring the antenna part for IC 

cards in a personal digital assistant close to external R/W do not exist. 

** There is no means by which a user checks that (it is carrying out) to which the card 

function operated correctly by the personal digital assistant side. 

** When the personal digital assistant which contained the IC card section does not 

carry out expected actuation, there is no failure carving means for distinguishing 

whether it is in that the cause is in the personal digital assistant itself or the 

noncontact IC card section, and there is a possibility of causing the increment in the 

nonconformity analysis time amount. 

[0005] This invention is made in such a background and the object is in offering the 
personal digital assistant equipment and the noncontact IC card module which can 
make a user know what communications processing is certainly carried out for to the 
utilization time of non-contact mold IC carding machine ability (normal actuation is 
carried out). 

[0006] It is in offering the personal digital assistant equipment and the noncontact IC 
card module which can distinguish easily whether a cause is in the personal digital 
assistant itself at the time of failure generating, and whether other objects by this 
invention are in the noncontact IC card section. 
[0007] 

[Means for Solving the Problem] The noncontact IC card section with which the 
personal digital assistant equipment by this invention radiocommunicates between 
external reader/writers, It has an output means to output information to a user, and 
the control means which controls the output to this output means. Said IC card 
section notifies that for radiocommunication to said control means during activation 
or after activation between said external reader/writers, and said control means is 
characterized by making information information output to said output means 
according to said advice. 

[0008] Thus, a user can be made to know what the function of an IC card is used for 

(or used) using the output means of the arbitration with which personal digital 

assistant equipment is equipped, when the noncontact IC card section performs said 

advice to the control means of personal digital assistant equipment. 

[0009] Said output means is at least one of for example, a luminescence means, a 

display means, a pronunciation means, and the oscillating means. 

[0010] Said IC card section receives the application ID received from said external 

reader/writer when two or more applications were supported, and notifies this ID that 

received to said control means, and, as for said control means, it is desirable to 



change the content of the information information on said output means according to 
the notified application ID. Thereby, a user can recognize which application was used. 
[0011] When said personal digital assistant equipment is the portable telephone 
equipped with the control unit which has the display which has the display screen, and 
various actuation keys, even if there is little said IC card section, the antenna section 
is arranged behind said display or said control unit. By this, the display screen of the 
display which is a kind of an output means can be checked by looking in an attitude as 
it is to the utilization time of the IC card section. 

[0012] The noncontact IC card module by this invention is equipped with the means of 
communications which radiocommunicates between external reader/writers, an 
output means to output information to a user, and the control means which controls 
the output to this output means, and said control means is characterized by making 
the output of information information radiocommunicate for said output means during 
activation or after activation between said external reader/writers. Thus, it becomes 
possible by equipping a noncontact IC card module with the output means of 
dedication to check the operating state in an IC card simple substance. 
[0013] Said noncontact IC card module is built in personal digital assistant equipment, 
and, more specifically, can be equipped with the connection interface containing the 
power-source line which receives operating power from said personal digital assistant 
equipment. It becomes possible to operate an output means by this using the power 
source of personal digital assistant equipment. 

[0014] Said connection interface can use the output means by the side of personal 
digital assistant equipment by including the communication wire which notifies that for 
radiocommunication to said personal digital assistant equipment during activation or 
after activation between external reader/writers. 
[0015] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail with reference to a drawing. 

[0016] The block block diagram of the portable telephone 100 as an example of 
personal digital assistant equipment which mounted non-contact mold IC carding 
machine ability by the gestalt of this operation in drawing 1 is shown. In drawing 1 , the 
voice input section 1 is a part for changing the analog sound signal from a microphone 
15 into a digital signal, and consists of microphone amplifier, a filter, an A/D converter, 
etc. The voice output section 2 is a part for driving the tooth-back loudspeaker 36 or 
IYARESHIBA 16 based on the received digitized voice signal, and consists of a D/A 
converter, a filter, loudspeaker amplifier, etc. The digital-signal-processing section 3 
is a part for performing encoding of a digitized voice signal, and decoding to a digitized 
voice signal, and consists of specialized circuits, such as convolutional-code-izing 
centering on DSP (Digital Signal Processor), a slot interleave, differentially coherent 
detection, and a convolution decryption. RF I/O section 4 is a part which performs 



high frequency transmission and reception through the antenna 12 for telephones, and 
consists of a quadrature modulation machine, gain amplifier, power amplification, 
diversity, a mixer, an IF demodulator, etc. A control section 5 is a part for realizing the 
function as a portable telephone, and is CPU, EEPROM, and Flash. It consists of a 
ROM, SRAM, etc. A display 6 is a part which consists of a LCD driver, a LCD display 
device, etc., and offers display information to a user. A control unit 7 is a part which 
consists of a keyboard, a JOG dial, a JOY stick, etc., and receives a users alter 
operation. The external I/F section 8 is a part for performing a serial data 
communication link etc. between external data processors, and consists of a 
communication link interface circuitry, a connector, etc. A power circuit 9 is a part for 
supplying operating power required for each block to origin, and a dc-battery power 
source consists of a charge circuit to a dc-battery, an overcurrent overvoltage 
protection circuit, etc. The vibrator section 13 is a part used for telling the arrival of a 
telephone or mail etc. The light emitting diode (following, LED) section 14 is a part 
which tells the arrival of a telephone or mail or is used as an indicator at the time of 
charge. The noncontact IC card module 30 consists of an antenna 1 1 connected to 
the noncontact IC card section 20 and this which are constituted with the noncontact 
IC card chip connected to the control section 5. The noncontact IC card section 20 
has CPU (control means)21 which performs control of the reader/writer section [for 
radiocommunicating between external R/W through the memory (MEM) 22 and the 
antenna 1 1 which mainly store the control program which controls actuation of this IC 
card, and data ] 23, and IC card section 20 whole. The IC card section 20 is connected 
to a control section 5 through the connection interface 35. This connection interface 
35 is constituted from a control signal line, a communication wire, etc. by the gestalt 
of this operation. Operating power is supplied to the IC card section 20 from a power 
supply section 9. The desorption of the IC card module 30 of the above-mentioned 
control signal line which connects the IC card section 20 and other parts of a portable 
telephone 100, a communication wire, and a power-source line becomes possible by 
connecting through a connector etc. An antenna 1 1 is mounted near the front face of 
a portable telephone as much as possible for the communication link with external 
R/W. 

[0017] Drawing 2 shows the outline configuration of the rear face (a) of the portable 
telephone 100 of drawing 1 at the time of applying this invention to a stick-type 
portable telephone, a side face (b), and a front face (c). As shown in this drawing, a 
display 6, the control unit 7, the LED section 14, the microphone 15, and the year 
receiver 16 are stationed at the front-face side of a portable telephone 100. The IC 
card module 30 is arranged behind a display 6, and the dc-battery 31 is arranged 
behind the control unit 7 at the rear-face side of a portable telephone 100. Moreover, 
in the example of drawing, the tooth-back loudspeaker (or buzzer) 36 is arranged 
between the IC card module 30 and the dc-battery 31. Such physical relationship 



does not necessarily need to be the same as a graphic display. An important thing is 
that the IC card module 30 (at least antenna 1 1) is located near the background front 
face of a portable telephone 100, and the LED section 14 and display 6 as a visual 
output means are arranged at a front-face side. Especially the arrangement location 
of other output means is not asked. 

[0018] Drawing 3 is drawing for explaining the output gestalt of IC card utilization time 
in the stick type portable telephone shown in drawing 2 . Here, it has four sorts of 
output means as an output means. The 1st [ the ] is the LED section 14 as a 
luminescence means which is a kind of a visual output means. The luminescence 
actuation 43 of burning or a flash can be made to carry out to card utilization time at 
the LED section 14. The 2nd is the tooth-back loudspeaker (or buzzer) 36 as a 
pronunciation means which is a kind of an acoustic-sense-output means, and can 
make the generating actuation 44 of a predetermined confirm call carry out to card 
utilization time. The 3rd is the display 6 as a display means which is a kind of a visual 
output means. The display actions 45, such as a specific text, a still picture, or an 
animation, can be made to carry out to card utilization time at a display 6. The 4th is 
the vibrator section 13 as an oscillating means which is a tactile output means. The 
predetermined oscillating actuation 46 can be made to carry out to card utilization 
time at the vibrator section 13. It is arbitrary which output mode of which output 
means is adopted as card utilization time, only these kinds may be used, and plurality 
may be used together. Moreover, the class of an output means to use with external 
R/W or the application to be used can be changed, or the output mode of the same 
output means can also be changed. For example, since a card utilization 
communication link is completed in an instant (for example, about 0.2 seconds) to the 
IC card functional utilization time in the automatic ticket gate of a station 
Luminescence of the LED section 14 and generating of the confirm call from the 
tooth-back loudspeaker 36 are used. When [ which it says is several seconds like the 
exchange with external R/W in the register of a store ] a long-card utilization 
communication link is performed comparatively, an animation peculiar to the used 
service can be displayed on a display 6. 

[0019] In order to start such various output means, the noncontact IC card section 20 
notifies the signal which shows what the card utilization communication link is 
performed for (or it carried out) to a control section 5 through an interface 35 
between external R/W. It may be based on a communication link command besides 
this not to mention a control signal binary [ of outputting High level at the time of 
actuation, and outputting LOW level as the advice signal at the time of un-operating ]. 
[0020] Drawing 4 shows the outline side elevation of (b) at the time of an activity in (a) 
and the condition of having closed, at the time of the activity in the condition that the 
portable telephone at the time of folding up this invention and applying to a formula 
portable telephone opened. In the example of drawing, the noncontact IC card module 



30 is arranged behind a display 6. With a fold-up formula portable telephone, in case it 
holds up to external R/W41, the case where it carries out in the condition ( drawing 4 

(a) ) of having opened, and the case where it carries out in the condition ( drawing 4 

(b) ) of having closed can be considered. The case where it is used in the condition of 
having opened can be considered to be the case of a portable telephone 
above-mentioned stick type the same way. That is, it is based on the display using the 
alphabetic character and image to a display 6, burning (flash) of light-emitting parts 
14a and 14b, and the oscillation by the sound output and vibrator 13 from the 
tooth-back loudspeaker 36. Light-emitting part 14a is the light-emitting parts for 
indicators at the time of the arrival of a telephone or mail, and charge etc. 
Light-emitting part 14b is the light-emitting parts for indicators at the time of the 
arrival of a telephone or mail etc. In the condition of having closed, although burning 
(flash) of light-emitting parts 14a and 14b is leading, the sound output from the 
tooth-back loudspeaker 36, the oscillation by vibrator 13, etc. are considered. 
[0021] Drawing 5 shows the outline side elevation of (b) at the time of an activity in (a) 
and the condition of having closed, at the time of the activity in the condition that the 
fold-up formula portable telephone at the time of mounting back (front-face side) by 
the side of a display 6 opened the noncontact IC card module 30. The case where it is 
used in the condition of having opened, like drawing 4 can be considered to be the 
case of a portable telephone above-mentioned stick type the same way. That is, it is 
based on the display using the alphabetic character and image to a display 6, and 
burning (flash) of light-emitting parts 14a and 14b. Moreover, in the condition of having 
closed, the oscillation by the sound output from the tooth-back loudspeaker 36 or 
vibrator which looks at a battery pack (rear face) although it is suitable, and burning 
(flash) of light-emitting part 14a becomes leading since it will hold up to R/W41 is 
considered. 

[0022] In addition, although the light-emitting part was explained as LED the arrival of 
a telephone or mail, and for the indicators at the time of charge, it is desirable to be 
mounted so that not this limitation but LED of dedication etc. may be prepared and 
visibility can be secured. Moreover, what shines the manual operation button 
(actuation key) of a control unit besides this is considered. 

[0023] Drawing 6 is a flow chart which shows the exchange with the IC card section 
20 of the IC card utilization time of a portable telephone 100, and a control section 5. 
When a user holds up a portable telephone 100 to external R/W41, the IC card section 
20 detects the polling signal from external R/W41 (S11). At this time, the IC card 
section 20 performs connection authentication between external R/W41, and if it is 
Authentication O.K. (S12, Yes), the card utilization communication link according to 
the service to be used will be performed between external R/W41 (S13). Then, the 
advice signal which shows that the IC card section 20 performed normal card 
utilization is transmitted to a control section 5 (S14). the predetermined output voice 



by kind of various kinds of output means which a control section 5 receives this 
advice signal (S21), and were mentioned above, or two or more sorts — an information 
output [ like ] is generated (S22). In addition, the execution sequence of steps S1 3 and 
S14 may be contrary to the above. 

[0024] Drawing 7 is a flow chart which shows the exchange with the IC card section 
20 of IC card utilization time when the IC card section 20 supports two or more 
applications, and a control section 5. When a user holds up a portable telephone 100 
to external R/W41, the IC card section 20 detects the polling signal from external 
R/W41 (S31). At this time, the IC card section 20 performs connection authentication 
between external R/W41, and if it is Authentication O.K. (S32, Yes), the application ID 
for discriminating the application concerned from external R/W41 will be received 
(S33). Subsequently, the card utilization communication link according to the service 
to be used is performed between external R/W41 (S34). Then, the advice signal which 
shows that the IC card section 20 performed normal card utilization is transmitted to 
a control section 5 (S35). the predetermined output voice by the output means which 
the control section 5 received the advice signal with Application ID (S41), and was 
beforehand defined according to Application ID — an information output [ like ] is 
generated (S42). In addition, the execution sequence of steps S34 and S35 may be 
contrary to the above. 

[0025] Drawing 8 shows the block block diagram of portable telephone 100a which 
mounted non-contact mold IC carding machine ability by the gestalt of operation of 
the 2nd of this invention. In this drawing, the same reference mark is given to the 
same element as the element shown in drawing 1 . A different point from the 
configuration of drawing 1 is a point of having formed LED25 also in the noncontact IC 
card module 30, with the gestalt of this operation. This LED25 is controlled by the 
noncontact IC card section 20 independently [ a control section 5 ]. However, 
operating power is obtained from a power supply section 9. thus, when the portable 
telephone which contained the IC card section does not carry out expected actuation 
by carrying out, it is in an IC card section side about whether the cause is in a 
personal digital assistant side — that failure carving becomes easy and can contribute 
to compaction of failure analysis time amount, and improvement in repair nature. In 
addition, although that mounting explained carrying the LED section in a module as 
most realistic means to the example according to the reason for it being cheap and 
ending easily here, the function part equivalent to the voice output section shown in 
this drawing 1 instead of a limitation, a display, the vibrator section, etc. may be 
carried. 

[0026] As mentioned above, although the gestalt of suitable operation of this invention 
was explained, various deformation and modification are possible also besides having 
made reference above. For example, although the portable telephone was explained 
above, this invention is not limited to this and can be applied to the personal digital 



assistant equipment of arbitration, such as PDA (Personal Digital Assistant), an e-mail 

terminal, a small personal computer, and a game machine. 

[0027] 

[Effect of the Invention] This invention does the following remarkable operation 
effectiveness so. 

** That rule of thumb which should just bring the antenna part for IC cards in a 
personal digital assistant close to external R/W how much can be offered, and it can 
contribute to improvement in convenience. 

** A card function can check what (it is carrying out) was operated correctly by either 
of the senses by the personal digital assistant side (recognition), and can contribute 
to improvement in convenience. 

** by forming the output means of dedication in the IC card section, it is the 
noncontact IC card section about whether the cause is the personal digital assistant 
itself at the time of failure — since it is utilizable as that failure carving means, it can 
contribute to the compaction of failure analysis time amount and the improvement in 
repair nature about it. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block block diagram of the portable telephone as an example of 
personal digital assistant equipment which mounted non-contact mold IC carding 
machine ability by the gestalt of operation of this invention. 

[Drawing 2] It is drawing showing the outline configuration of the rear face (a) of the 
portable telephone of drawing 1 at the time of applying this invention to a stick-type 
portable telephone, a side face (b), and a front face (c). 

[Drawing 3] It is drawing for explaining the output gestalt of IC card utilization time in 
the stick type portable telephone shown in drawing 2 . 

[Drawing 4] It is drawing showing the outline side elevation of (b) at the time of an 
activity in (a) and the condition of having closed, at the time of the activity in the 
condition that the portable telephone at the time of folding up this invention and 
applying to a formula portable telephone opened. 

[Drawing 5] It is the outline side elevation of (b) at the time of an activity in (a) and the 
condition of having closed, at the time of the activity in the condition that the portable 
telephone at the time of mounting back (front-face side) by the side of a display 
opened the noncontact IC card module in the gestalt of operation of this invention. 
[Drawing 6] It is the flow chart which shows the exchange with the IC card section of 
the IC card utilization time of a portable telephone and the control section in the 



gestalt of operation of this invention. 

[Drawing 7] It is the flow chart which shows the exchange with the IC card section of 

IC card utilization time when the IC card section in the gestalt of operation of this 

invention supports two or more applications, and a control section. 

[Drawing 8] It is the block block diagram of the portable telephone which mounted 

non-contact mold IC carding machine ability by the gestalt of operation of the 2nd of 

this invention. 

[Description of Notations] 

1 [ — RF I/O section, ] — The voice input section, 2 — The voice output section, 3 

— The digital-signal-processing section, 4 5 [ — The external I/F section 9 / — 
Power supply section, ] — A control section, 6 — A display, 7 — A control unit, 8 1 1 

— The antenna for IC cards, 12 — The antenna for telephones, 14 — LED section, 
14a, 14b [ — CPU, 22 / — Memory, 23 / — The reader/writer (R/W) section, 30 / — 
An IC card module, 36 / — A loudspeaker 41 / — External R/W ] — A light-emitting 
part (LED section), 15 — A microphone, 20 — The noncontact IC card section, 21 



